Iron-dependent superoxide dismutase from novel thermoacidophilic crenarchaeon Acidilobus saccharovorans: from gene to active enzyme.
A gene encoding superoxide dismutase was revealed in the genome of the thermoacidophilic crenarchaeon Acidilobus saccharovorans. A recombinant expression vector was constructed and transformed into E. coli cells. The novel recombinant superoxide dismutase was purified and characterized. The enzyme was shown to be an iron-dependent superoxide dismutase able to bind various bivalent metals in the active site. According to differential scanning calorimetric data, the denaturation temperature of the enzyme is 107.3°C. The maximal activity of the Fe(II) reconstituted enzyme defined by xanthine oxidase assay is 1700 U/mg protein. Study of the thermal stability of the superoxide dismutase samples with various metal contents by tryptophan fluorescence indicated that the thermal stability and activity of the enzyme directly depend on the nature of the reconstituted metal and the degree of saturation of binding sites.